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(54) Abstract Title 

Screen printing apparatus 

(57) The present invention provides a screen printing 
apparatus which is structured so as to simultaneously 
apply a creamed solder and an adhesive to a sheet of base 
plate or print a different pattern and further apply a 
printing agent at a different thickness, at a stage of a 
printing process, two mask frames arranged along a 
direction of transferring of a base plate, a position 
identifying camera for identifying a position of the base 
plate with respect to the mask being arranged above the 
mask frames so as to alternately move to an upper portion 
of each mask frame, a fixed supporting plate arranged 
above the mask frames so as to override them, two 
squeegee supporting plates mounted to the fixed 
supporting plate at an interval and being structured so as 
to move along the direction of transferring of the base 
plate, squeegees being mounted to the squeegee 
supporting plates, a table for mounting the base plate 
arranged below the mask frames and structured so as to 
move in the direction of transferring of the base plate and 
a direction perpendicular to the transferring direction 
performing a vertical movement and rotating in a 
horizontal direction. 




> 




. ..,-rramtoo\bar=bottorn3. 

^ 'The^ 

Patent 



m PEOPLE 



. wn. GB 9918346.9 
AppUcationNo. ^ 



XSVtSTOR 

Examiner: pebruarv 2000 

Date of search: !» 



_Page 1 

""1 



Databasessearched^ TT^GB BP, ^0 & 

UK Patent Oftice w 

Online database; WPl, t 



US patent specitotions, in: 



Other: 



n^entscoosideredtoberel^^^ 




Q§0g234£312Jhttp^/wj^ 



1/2 



FIG. 1 



FIG. 3 



FIG U 




GB00234431 2XhJtp2Www 2.cpc?fromCa ch e=1 part=mainioolbair=bottom] PjQeJ of 



2/2 



F/G. 2 



/ 2344312 

SPECIFICATION 
TITLE OF THE TWyENTTOM 

SCREEN PRINTING APPARATUS 
BACKGROtTW n OF THE IKHTRiy i'TrtKf 
FIELD OF T HE TJilVV.r^ TT nrs 
The present invention relates to a screen printing 
apparatus, and more particularly to a screen printing 
apparatus which is structured so as to apply a creamed 
solder and an adhesive to a sheet of base plate on the 
assembly line, print a different pattern and further apply a 
printing agent such as a creamed solder, the adhesive and 
the like at a different thickness, at a stage of a printing 
process. 

DESCRIPTTOM n y thb pwiqr awt 

A base plate such as a printed board is fed to the 
next mounting process so as to be mounted with electronic 
parts thereon after being applied a creamed solder and the 
like thereto in accordance with a predetermined pattern by a 
screen printing machine. 

Then, after mounting the electronic parts to the base 
plate, the adhesive is applied to the base plate or in scm.e 
cases, the creamed solder is again applied to the base plate 
in accordance with another pattern, however, this operation 
can not be performed for printing by using a mask since the 
electronic parts are mounted on a surface thereof. 

Accordingly, it has conventionally been unavoidable to 
perform the operation by using a nozzle. However, much 
labor is required for performing the operation under a state 



that a large number of electronic parts are mounted, so that 
a large time loss is caused. Further, in the case of 
applying the creamed solder in another pattern, it is 
necessary to again mount the electronic parts thereafter, so 
that a double labor is required. 

SUMMARY OF THE INVEKTTIQH 

The present invention is made by taking the points 
mentioned above into consideration, and an object of the 
present invention is to provide a screen printing apparatus 
which is structured so as to simultaneously apply a creamed 
solder and an adhesive to a sheet of base plate on the 
assembly line or print a different pattern and further apply 
the creamed solder and the like at a different thickness, at 
a stage of a printing process, thereby solving the problems 
mentioned above. 

In accordance with a first aspect of the present 
invention, there is provided a screen printing apparatus 
comprising a squeegee apparatus having a plurality of mask 
frames arranged along a direction of transferring a base 
plate, a fixed supporting plate arranged above said mask 
frames so as Co override the mask frames, squeegee 
supporting plates mounted to said fixed supporting plate at 
an interval corresponding to said mask frames and structured 
so as to move along the direction of transferring the base 
plate at a suitable timing, and squeegees mounted to the 
squeegee supporting plates and vertically moving at a 
suitable timing. 

In accordance with a second aspect of the present 
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invention, there is provided a screen printing apparatus 
comprising a squeegee apparatus having a plurality of mask 
frames arranged along a direction of transferring a base 
plate, a fixed supporting plate arranged above said mask 
frames so as to override the mask frames, squeegee 
supporting plates mounted to said fixed supporting plate at 
an interval corresponding to said mask frames and structured 
so as to move along the direction of transferring the base 
plate at a suitable timing, and squeegees mounted to the 
squeegee supporting plates and vertically moving at a 
suitable timing, and a table for mounting the base plate, 
which is structured so as to be arranged below said mask 
frames at an interval corresponding to said mask frames, 
move in the direction of transferring the base plate and a 
direction perpendicular to the transferring direction at a 
predetermined timing and perform a vertical movement and a 
rotation in a horizontal direction. 

In accordance with a third aspect of the present 
invention, there is provided a screen printing apparatus 
comprising a squeegee apparatus having a plurality of mask 
frames arranged along a direction of transferring a base 
plate, a position identifying camera for identifying a 
position of the base plate with respect to the mask, which 
is arranged above said mask frame and structured so as to 
move along the direction of transferring the base plate and 
a direction perpendicular to the transferring direction at a 
predetermined stroke, a fixed supporting plate arranged 
above said mask frames so as to override the mask frames. 
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squeegee supporting plates mounted to said fixed supporting 
plate at an interval corresponding to said mask frames and 
structured so as to move along the direction of transferring 
the base plate at a suitable timing, and squeegees mounted 
to the squeegee supporting plates and vertically moving at a 
suitable timing, and a table for mounting the base plate, 
which is structured so as to be arranged below said mask 
frames at an interval corresponding to said mask frames, 
move in the direction of transferring the base plate and a 
direction perpendicular to the transferring direction at a 
predetermined timing and perform a vertical movement and a 
rotation in a horizontal direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view which shows a whole 
structure of the present invention; 

Fig. 2 is an exploded perspective view of the main 
portion; 

Fig. 3 is a schematic view of an operation of the 
present invention, which shows a state of applying a creamed 
solder in a thin manner; and 

Fig. 4 is a schematic view of an operation of the 
present invention, which shows a state of applying the 
creamed solder in a thick manner, 

descript:^:on of the preferred embodiment 

An embodiment in accordance with the present invention 
will be described below with reference to the accompanying 
drawings. 

Fig. 1 is a perspective view of the whole structure. 



4 



BB0b2344312 [http://wA^w .getthepaten t.com/Login.dQg/$patents4/Fetch / GB002344312x Page 8 of 1 7 



Fig. 2 is an exploded perspective view of the main portion 
and Figs. 3 and 4 are views explaining an operation. 

In the drawings, reference numeral 1 denotes a case of 
a printing apparatus. Reference numeral 2 denotes a base 
plate inlet port for a printed board and the like, which is 
provided in the case Iv Further, reference numeral 3 
denotes an operation table. 

Reference numerals 4 and 5 denote a mask frame for 
fixing masks 6 and 7, and the mask frames 4 and 5 are 
arranged side by side along a direction of transferring the 
base plate. In this case, reference numbers 6a and 7a 
denotes patterns respectively formed on the masks 6 and 7. 
Further, each of the mask frames 4 and 5 is supported by 
conventionally known means (not shown) . 

Reference numeral 8 denotes a position identifying 
camera for identifying a position of the base plate with 
respect to the mask. Further, the position identifying 
camera 8 is arranged above two mask frames 4 and 5 and is 
structured so to move along the direction of transferring of 
the base plate at a predetermined stroke. In the manner 
mentioned above, the structure is made such that one camera 
can alternately identify the positions at two portions. 

Reference numeral 9 denote a squeegee apparatus. 
Reference numeral 10 denotes a fixed supporting plate 
arranged above the mask frames 4 and 5 in so as to override 
these two mask frames 4 and 5. 

•Reference numerals 11 and 12 denotes a squeegee 
supporting plate mounted to the fixed supporting plate 10 at 
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an interval corresponding to the mask frames 4 and 5 and 
structured so as to move along the direction of transferring 
the base plate at a suitable timing. Further, in accordance 
with the present embodiment, the squeegee supporting plates 
11 and 12 are structured so as to be moved by a screw shaft 
13 provided in the fixed supporting plate 10 and sliders 14 
and 15 moving along the screw shaft 13. In this case, the 
sliders 14 and 15 are respectively constituted by motors 14a 
and 15a, pulleys 14b and 15b adhered to rotary shafts of the 
motors 14a and 15a, pulleys 14c and 15c connected to 
cylindrical bodies (not shown) fitted to the screw shaft 13, 
and belts 14d and 15d wound between the pulleys. Then, the 
sliders 14 and 15 are connected to the squeegee supporting 
plates 11 and 12 via connecting plates 16 and 17. 

Reference numerals 18 and 19 denote squeegees mounted 
to the squeegee supporting plates 11 and 12 and vertically 
moving at a suitable timing. Further, reference numerals 20 
and 21 denote squeegee clips and reference numerals 22 and 
23 denote cylinders for vertically moving the squeegees. 

Reference numerals 24 and 25 denote tables for 
mounting the base plate arranged below the mask frames 4 and 
5 at an interval corresponding to the mask frames. Further, 
the tables 24 and 25 are structured so as to move in the 
direction of transferring the base plate and a direction 
perpendicular to the transferring direction at a 
predetermined timing and perform a vertical movement and a 
rotation in a horizontal direction. Further, in the 
drawings, reference numeral 26 denotes a base plate and 
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reference numerals 27 and 28 denote a creamed solder. 

Next, an operation of the present embodiment will be 
described below. 

The present embodiment corresponds to a case of 
applying a creamed solder in a different thickness, in which 
the creamed solder 27 is at first applied to the base plate 
26 in a thickness of 70 |im using the mask 6 and the squeegee 
18 as shown in Fig. 3, next the base plate 26 is moved to a 
position of the mask 7 as shown in Fig. 4 and the creamed 
solder 20 is applied in a thickness of 180 ^tm with using the 
mask 7 and the squeegee 19. Here, in this case, in order to 
prevent the creamed solder 27 which has been already applied 
from attaching to the back surface of the mask, it is 
desirable to notch the back side portion of the mask 7 
corresponding to the position at which the creamed solder 27 
is applied in a thickness of the creamed solder 27. 

Further, it is possible to print a different pattern 
on the base plate 26 in the same manner, and further, it is 
possible to simultaneously apply the creamed solder and the 
adhesive on a sheet of base plate. 

Here, the description will be given of a motion of the 
table. The table 25 moves upward in such a manner that the 
base plate 26 comes near the mask 6 and moves downward when 
an application of the creamed solder 27 is completed. Then, 
the table moves to a position immediately below the mask 7 
and again moves upward. Thereafter, when the creamed solder 
28 is- applied to the base plate 26, the table moves 
downward . 
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Since the present invention is structured in the 
manner mentioned above, it is possible to simultaneously 
apply the creamed solder and the adhesive to a sheet of base 
plate on the assembly line at a stage of the printing 
process. Accordingly, much labor which has been necessary 
in the prior art is not required, and it is possible to 
remove a time loss. Further, since it is possible to 
simultaneously print the different patterns, it is not 
necessary to perform a mounting of the electronic parts in 
accordance with two processes which have been performed in 
the prior art. Still further, it is possible to apply the 
creamed solder and the like at a different thickness and 
simultaneously manufacture a plurality of base plates having 
the same pattern. Furthermore, since only one position 

: identifying camera and only one fixed supporting plate for 

the squeegee apparatus are sufficient in view of a 

i mechanism, not much cost is required. 

The present invention includes any combination of the 
herein referred to features or limitations. 

The reader's attention is directed to all papers and 
documents which are filed concurrently with or previous to 
this specification in connection with this application and 
which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 



8 



5?Pi?2344312 [htyD:/Y^ P^^^ . ^ of 1 7 



All of the features disclosed in this specification 
(including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or 
5 process so disclosed, may be combined in any combination, 
except combinations where at least some of such features 
and/or steps are mutually exclusive. 

Each feature disclosed in this specification 
10 (including any accompanying claims, abstract and 
drawings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless expressly 
stated otherwise. Thus, unless expressly stated otherwise, 
each feature disclosed is one example only of a generic 
15 series of equivalent or similar features. 

The invention is not restricted to the details of the 
foregoing embodiment (s) . The invention extend to any novel 
one, or any novel combination, of the features disclosed 
20 in this specification (including any accompanying claims, 
abstract and drawings), or to any novel one, or any novel 
combination, of the steps of any method or process so 
disclosed. 
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WHAT IS CLAIMED IS: 

1. A screen printing apparatus comprising a squeegee 
apparatus having a plurality of mask frames arranged along a 
direction of transferring a base plate, a fixed supporting 
plate arranged above said mask frames so as to override the 
mask frames, squeegee supporting plates mounted to said 
fixed supporting plate at an interval corresponding to said 
mask frames and structured so as to move along the direction 
of transferring the base plate at a suitable timing, and 
squeegees mounted to the squeegee supporting plates and 
vertically moving at a suitable timing. 

2. A screen printing apparatus comprising a squeegee 
apparatus having a plurality of mask frames arranged along a 
direction of transferring a base plate, a fixed supporting 
plate arranged above said mask frames so as to override the 
mask frames, squeegee supporting plates mounted to said 
fixed supporting plate at an interval corresponding to said 
mask frames and structured so as to move along the direction 
of transferring the base plate at a suitable timing, and 
squeegees mounted to the squeegee supporting plates and 
vertically moving at a suitable timing, and a table for 
mounting the base plate, which is structured so as to be 
arranged below said mask frames at an interval corresponding 
to said mask frames, move in the direction of transferring 
the base plate and a direction perpendicular to the 
transferring direction at a predetermined timing and perform 
a vertical movement and a rotation in a horizontal 
direction . 

10 



.gggO?A^13JL[http:j7^ part^maintooibar^bottom] _Page 1 4 of 1 7 



3. A screen printing apparatus comprising a squeegee 
apparatus having a plurality of mask frames arranged along a 
direction of transferring a base plate, a position 
identifying camera for identifying a position of the base 
plate with respect to the mask, which is arranged above said 
mask frame and structured so as to move along the direction 
of transferring the base plate and a direction perpendicular 
to the transferring direction at a predetermined stroke, a 
fixed supporting plate arranged above said mask frames so as 
to override the mask frames, squeegee supporting plates 
mounted to said fixed supporting plate at an interval 
corresponding to said mask frames and structured so as to 
move along the direction of transferring the base plate at a 
suitable timing, and squeegees mounted to the squeegee 
supporting plates and vertically moving at a suitable 
timing, and a table for mounting the base plate, which is 
structured so as to be arranged below said mask frames at an 
interval corresponding to said mask frames, move in the 
direction of transferring the base plate and a direction 
perpendicular to the transferring direction at a 
predetermined timing and perform a vertical movement and a 
rotation in a horizontal direction. 

4. A screen printing apparatus as claimed in claim 1, 
wherein a screw shaft and sliders are provided in the fixed 
supporting plate, said sliders move along said screw shaft, 
and said squeegee supporting plates are moved by said screw 
shaft and said sliders. 

5. A screen printing apparatus as claimed in claim 2, 
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wherein a screw shaft and sliders are provided in the fixed 
supporting plate, said sliders move along said screw shaft, 
and said squeegee supporting plates are moved by said screw 
shaft and said sliders. 

6. A screen printing apparatus as claimed in claim 3, 
wherein a screw shaft and sliders are provided in the fixed 
supporting plate, said sliders move along said screw shaft, 
and said squeegee supporting plates are moved by said screw 
shaft and said sliders. 

7. A screen printing apparatus as claimed in claim 4, 
wherein said sliders are constituted by motors, pulleys 
adhered to rotary shafts of the motors, pulleys connected to 
cylindrical bodies fitted to said screwed shaft and belts 
wound between the pulleys. 

8. A screen printing apparatus as claimed in claim 5, 
wherein said sliders are constituted by motors, pulleys 
adhered to rotary shafts of the motors, pulleys connected to 
cylindrical bodies fitted to said screwed shaft and belts 
wound between the pulleys. 

9. A screen printing apparatus as claimed in claim 6, 
wherein said sliders are constituted by motors, pulleys 
adhered to rotary shafts of the motors, pulleys connected to 
cylindrical bodies fitted to said screwed shaft and belts 
wound between the pulleys. 

10. A screen printing apparatus as claimed in claim 4, 
further comprising connecting plates which connect the 
sliders to the squeegee supporting plates. 

11. A screen printing apparatus as claimed in claim 5, 
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further comprising connecting places which connect the 
sliders to the squeegee supporting plates. 

12. A screen printing apparatus as claimed in claim 6, 
further comprising connecting plates which connect the 
sliders to the squeegee supporting plates. 

13. A screen printing apparatus as claimed in claim 1. 
further comprising connecting plates which connect the 
sliders to the squeegee supporting plates. 

14. A screen printing apparatus as claimed in claim 8, 
further comprising connecting plates which connect the 
sliders to the squeegee supporting plates. 

15. A screen printing apparatus as claimed in claim 9, 
further comprising connecting plates which connect the 
sliders to the squeegee supporting plates. 
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